Considering the importance of the tomato crop and the high costs for controlling Meloidogyne incognita with resistant cultivar or nematicides, it is necessary for the search of new alternatives to manage the root-knot disease. The homeopathy may be an alternative way of control, by inducing plant resistance. This study aimed to evaluate the influence of the homeopathic product Cina at dynamizations 12, 24, 50, 100, 200, and 400 CH (centesimal hahnemanian dilutions) on the number of root galls, eggs and second-stage juveniles (J 2 ) present in the roots of tomato and soil, as well as on the growth of tomato plants. The Cina demonstrated effectiveness in stimulating root development, once the results of root volume were higher in homeopathic treatments than those in the control. Cina 100 CH also favored the growth of the stalk diameter of the plants. However, the homeopathic product showed no nematostatic nor nematicide effects. The potentized Cina is capable to induce tomato growth besides the presence of M. incognita infecting the roots, with no nematotoxic effects.
Introduction
The root-knot nematode (Meloidogyne spp.) has caused serious economic losses in tomato plants (Solanum lycopersicum L.) (syn.: Lycopersicon esculentum Mill), mainly in greenhouse conditions [1] .
Material and Methods
The in vivo experiment was conducted under greenhouse conditions to evaluate the effects of homeopathic drug in the variables of plant growth and population of M. incognita in roots and soil. In the in vitro assay, it was verified the motility and mortality of second-stage juveniles (J 2 ) of the nematode as well as hatching of eggs.
Choice and Preparation of Treatments
The treatments were chosen based on bibliographic information that indicates the use of Cina as homeopathic or potentized drug in disorders of worms and nematode control [14] . The potentized Cina was used in dynamizationsor dilutions of 6, 12, 50, 100, 200 and 400 CH (centesimal hahnemanian dilutions), using ethanol 70% (water + ethanol, 30 + 70 by volume). The dilutions were prepared according to [8] and kept until the use in the assays. These dilutions were chosen on the grounds of preliminary results indicating that tomato-plants responded to some of these dilutions [10] .
Inoculum of M. incognita
The population of M. incognita race 3 was collected from symptomatic tomato plants. Mature females of M. incognita were extracted from infected tomato roots, where the identification of the species was confirmed through the perineal configuration technique [15] , and isozyme phenotype for esterase [16] . Samples of roots infected only with M. incognita were processed in order to obtain eggs [17] . To facilitate the visualization of eggs and J 2 in subsequent tests, the obtained suspension was subjected to centrifugation and flotation method [18] . The counting of number of eggs and J 2 present in 1 mL solution was taken on a Peters' slide under optical microscope.
In Vivo Assay

Calibration of the Suspension of M. incongita
The nematode suspension was calibrated to approximately 2500 eggs and 250 J 2 per mL, and was inoculated the suspension (2 mL), distributed into five holes of approximately 1 cm deep (0.4 mL per hole at a distance of 2 cm of the stem of the plant) in each pot (with 2 L of soil). A mixture of eggs and J 2 was used as inoculum according preliminary studies that show an increase in the infection process. It was used Eutroferric clay-like Red Oxisol soil, sand and organic fertilizer in the ratio 2:2:1 (by volume), respectively, autoclaved at 120˚C for 1 hour. Tomato plants used (Santa Clara 5800) were transplanted to the pots when they had three to five well-developed leaves. Two plants per pot were used. The inoculation of nematodes was taken six days after seedling transplant.
Treatments
For the in vivo assay it was used the potentized Cina in dynamizations of 12, 24, 50, 100, 200 and 400 CH, diluted in distilled water at 0.1% and applied weekly in plants by spraying the shoot. For treatment with 70% ethanol, the same methodology was used. For the control treatments the plants were sprayed only with distilled water. The chemical pesticide carbofuran (2. 
was sprayed on soil (0.5 mL per pot). The first application of the treatments was done three days after seedling transplant (three days prior to inoculation of the suspension of nematodes). The nematicide had a single application.
Evaluations
Evaluations were performed at 50 days after seedling transplant. The following characters of agronomic interest were evaluated: plant height, stem diameter (3 cm from the soil surface), fresh and dry weight of shoots, the number of root galls, root volume, number of fruits, number of nematode (J 2 ) and eggs present in the roots and soil (samples of 200 mL of soil).
The experimental design was in randomized block with ten treatments and six replications, where each replication was represented by the average of two plants. Data were subjected to analysis of variance and means related to treatment were subjected to Dunnett test at 5% probability. The GENES statistical software was used [19] . Data concerning the number of eggs and J 2 present in the roots and soil were transformed into 1 x + . ). The evaluation of J 2 hatched was taken after 14 days. The experimental design was a randomized block with nine treatments and five replications. Data were subjected to analysis of variation and the means related to treatment were subjected to Dunnett test at 5% probability by GENES statistical software [19] .
In Vitro
Motility and Mortality of M. incognita J 2
For testing motility and mortality of M. incognita J 2 , hatching chambers were prepared through the methodology of the Baermann funnel [20] , in which it was used filter paper so that the mobile J 2 (viable) would pass through the filter pores to be decanted and collected in the final solution. The solution was collected five days after the assembling and it was quantified approximately 650 J 2 per mL. This suspension (1 mL) was put into plastic recipients containing distilled water (9.0 mL) plus treatment, at a final volume of 10 mL. The treatments were the same used for the J 2 hatching test.
After 24 hours motility evaluations were carried out, in which motion less J 2 percentage was taken through a stereoscopic microscope. After counting, each treatment containing J 2 mobile and immobile was washed in tap water into 400 Mesh sieve and collected in recipients with water. Those that remained immobile after 24 hours of transfer to water were considered dead [21] . The experimental design and statistical analysis were the same used for the J 2 hatching test.
Results
Effect of Treatments on the Growth of Tomato Plants
The analysis of variance revealed significant effects of homeopathic Cina (P ≤ 0.05) when compared to the control treatments, only for stem diameter and root volume. It was found that the potentized Cina 100 CH differed from treatments carbofuran and water, with a stem diameter greater than those ( Table 1) .
To the root volume, it was found that the Cina treatments, at all tested dynamizations, showed to be equivalent to the not inoculated plants. So, it is possible to infer that the homeopathic drug stimulated the plant to improve root growth in volume as if there was no presence of nematodes in it. The volume of roots treated with Cina was higher by up to 13.98% for the water treatment. Only the dynamizations of Cina 50 CH and 100 CH did not demonstrate superiority to the control with water to inoculated plants with M. incognita. Carbofuran was the treatment in which plants had lower root volume.
The plants height, fresh and dry weights of shoot, and number of fruits had no statistical difference among Cina and control treatments.
Effect of Treatments on Root Galls, J 2 and Eggs in the Soil and Roots of Tomato Plants
The analysis of variance showed that there was significant effect of Cina (P ≤ 0.05) when compared to the control treatments for the number of root galls and eggs on the root ( Table 2) . Cina treatments did not show the same control that carbofuran, which was the treatment with lower number of galls. The chemical nematicide reduced 15.92% the number of galls compared to the water and 28.82% compared to 70% ethanol. It was also found that the dynamizations 24, 50 and 100 CH had a negative effect on the plant, resulting in more galls than water.
In the evaluation of eggs on roots (Table 2) , the results showed significant differences among Cina treatments, in all dynamizations, and nematicide, which was more efficient in reducing the number of eggs. In this same evaluation it was observed that the plants just treated with water had a lower number of eggs in roots than the dynamizations 24, 100, 200 and 400 CH, which leads to believe that in this case, there was a stimulus to the reproduction of the nematodes when treated with homeopathic drug. This possible stimulus may have been given by the presence of the 70% ethanol, since, statistically the effect was the same of the Cina dynamizations, as well as the mean value found for ethanol was 25.88% higher than the control treated only with water; even higher than the dynamizations 12, 24 and 50 CH.
For the amount of J 2 in the roots and soil and eggs of M. incognita in the soil, no Cina dynamizations differed from the control treatments. In any case, no treatment has demonstrated effectiveness for control of J 2 in roots and soil, not even for liberation of eggs to the soil. The only difference was observed for J 2 in the soil, between In the column, means followed by the letter a do not differ from the 70% ethanol, by the letter b do not differ from carbofuran, by the letter c do not differ from untreated and uninoculated plants, and by the letter d do not differ from water (just inoculated plants), by Dunnett test (P ≤ 0.05). treatment with water (mean value of 17.2 J 2 per root) and carbofuran (7.6 J 2 per root).
Effect of Treatments on Egg Hatching Mortality and Motility of J 2
Cina did not act directly on the movement of nematodes, nor has toxic effect on them, since it did not differentiate from the water or 70% ethanol control treatments ( Table 3) . The carbofuran had an effect on movement of M. incognita, whereas more than 50% of juveniles (J 2 ) were immobile after 24 hours in contact with the product and most of them remained motionless (39.6%) after being washed in water, transferred and held into solution containing only distilled water for 24 hours; this continuous immobility was considered the death of the nematode.
For the evaluation of egg hatching, the results showed no significant difference between the Cina treatments and control treatments.
Discussion and Conclusions
The results of this study show a biological activity of Cina, keeping the growth in root volume of tomato plants, even in the presence of the nematode. Plants with larger root volume are generally more resistant to diseases, support larger stresses and also have greater area of absorption of nutrients and water. Other works have reported the effect of Cina on growth pants. Cina used in globules, with one spray per day for 10 days, was capable of significantly increasing the root length and also the length and weight of stems of tomato plants [22] . In mulberry plants, Cina stimulated the growth, both in length of shoots and roots, and also in fresh weight [11] .
When comparing the results of the number of root galls ( Table 2 ) with the root volume ( Table 1 ) of tomato plants, it is observed that there is a close relation between them. For the most of treatments, the higher root volume of the plant was found associated with the greater number of galls, except for the treatment with 70% ethanol. In this treatment, in spite of a small root volume, it had a high number of galls. In visual examination, this treatment was also the one that had the most protuberant galls.
Therefore, it is possible to infer that 70% ethanol has acted negatively in homeopathic treatments regarding root galls, since, even with a lower root volume than homeopathic treatments, infestation by galls was equivalent to them and it was also the highest among the control treatments, even higher than the inoculated plants treated with water. So it is possible that ethanol has served as an attractiveness to infestation by nematodes and consequently, there was a higher rate of galls on roots. Different results were observed when ethanol potentized at 30 CH was applied on okra plants, which was verified a significant reduction in the number of root galls and nematode population when treated with Cina 30 CH and Santonin 30 CH, when compared to treatment with ethanol 30 CH and inoculated and non-treated plants, which were statistically equal [12] . The authors emphasize that it must have occurred due to changes in the content of the root tissue of plants treated with Cina and Santonin, which disfavored infection by nematodes in the roots, so that they remained in the soil. Similarly, Cina in high dynamizations (200 and 1000 CH) decreases of up to 74.7% the number of root galls on tomato plants [22] .
The data observed about the number of eggs in the roots reinforce the idea that the 70% ethanol might have favored a greater attraction and consequent infestation by M. incognita, since besides the presence of a higher rate of galls on the roots treated with ethanol, it also verified the presence of many eggs and J 2 inside the roots of this treatment.
In another work with homeopathy to control M. incognita, the population of the nematode in the infested soil, at the rhizospheric region, was higher in all treatments with Cina, while the population found on the roots of the treated plants was significantly lower than on non-treated plants. This result led to the conclusion that the Cina stimulates the resistance of the plant against the attack by nematodes, leading us to believe that this homeopathic drug induces the synthesis of antagonistic substances by the plant. However, this author emphasizes that treatment is most effective when plants are treated in advance, i.e., before having the presence of nematodes [11] [12]. It has been reported that Cina has no direct effect on the mortality of M. incognita, but its effect is inducing resistance in plants [11] . Similarly, in our assays, Cina did not act directly on the movement of nematodes, nor has toxic effect on M. incognita.
